[125I]calmodulin binding to synaptic plasma membrane from rat brain: kinetic and Arrhenius analysis.
Binding of [125I]calmodulin was characterized in highly purified synaptic plasma membrane (SPM) prepared from rat brain. By Scatchard analysis, the Ca(2+)-dependent membrane binding of [125I]calmodulin was found to have a Bmax of 284 pmol/mg protein and an apparent affinity with a Kd of 131 nM. Kinetic analysis indicates that at 37 degrees C, the dissociation of [125I]calmodulin-membrane complexes follows first-order reaction and consists of two components: a dissociation constant (k) of 3.7 x 10(-1) min-1 and a half-time (t1/2) of 1.8 min for the fast component, and a k of 4.8 x 10(-2) min-1 and a t1/2 of 14.5 min for the slow component. At 0 degrees C, substantial dissociation still occurred, with a k of 4.5 x 10(-2) min-1 and a t1/2 of 15.3 min for the fast component, and a k of 5.5 x 10(-3) min-1 and a t1/2 of 125.5 min for the slow component. These data on binding affinity and dissociation kinetics are consistent with the notion that SPM can readily and rapidly associate and dissociate calmodulin. In Arrhenius analysis of temperature effects, [125I]calmodulin binding to SPM exhibits a biphasic function, with the transition temperature (Td) estimated to be 23.8 degrees C, suggesting that binding is influenced by lipid phase transition of the membrane. The binding of [125I]calmodulin to the synaptic membrane was found to be increased by corticosterone (10(-7)-10(-6) M), a steroid hormone, and decreased by ethanol (50-200 mM), a centrally acting drug.(ABSTRACT TRUNCATED AT 250 WORDS)